We investigate the effect of corporate taxation, in particular investment tax allowances, on corporate investments in Slovenian firms. Since, as argued by Črnigoj and Verbič (2013) , Slovenian firms tend to be recently to a large extent financially constraint, we modeled the tax effects in our investment model via two different channels; one being crucial for financially unconstrained firms and the other for financially constrained firms. In financially unconstrained firms, investments should be affected by taxes through the user cost of capital, while for financially unconstrained firms the effect that materializes through the cash flow effect is expected to prevail. We found only weak evidence of the tax effect that materialize through the cash flow effect, but we did not find any significant effect of the cost of capital on corporate investments.
Introduction
Slovenia was hit by a severe economic crisis in 2009 that continues throughout the period 2010-12. GDP p.c. dropped by 8,1 % in 2009, picked up slightly in 2010 but deteriorated further in 2011 and 2012. Negative trends are expected to continue in the next two years. Investments that were stimulating the growth of the economy before the crisis dropped by 21,6 % in 2009 21,6 % in (IMAD, 2010 and have been decreasing by 10 % yearly in the period 2010-12 (IMAD, 2011 and . One of the immediate measures to stop the negative trend of corporate investments was an increase of the investment tax allowances. In 2009 the tax allowance for the investments in equipment and intangible assets increased from 20 % of the investment value to 30 %, a further 10-percentage point increase was introduced in 2012. Even higher increase of the tax allowance was introduced for the investments in R&D. In 2010 the tax allowances for the investments in R&D increased from 20 % of the investment value to 40 %, a huge increase to 100 % of the investment value was introduced in 2012. In this paper we investigate the responsiveness of corporate investments to changes in corporate taxes, in particular, the investment tax allowances, to give a policy recommendation about the effectiveness of the measure aimed at stimulating corporate investments and thus the economic recovery.
The answer to the question whether Slovenian corporate investments can be stimulated by more favorable corporate taxation cannot be inferred from the findings of the existing empirical research. As argued by Črnigoj and Verbič (2013) Slovenian firms tend to be recently to a large extent financially constraint, while the empirical research mostly considered firms operating in economies with sound financial systems. Bank Frequent changes of the investment tax allowances, as well other aspect of the corporate income taxation, suggest that policy makers believe that corporate investments could be stimulated by the changes in the corporate taxation. As argued by Bond and Van Reenen (2007) , empirical studies conducted on aggregate time series data have not provided strong support, while some promising results emerge from the microeconometric studies. Microeconometric studies focus mainly on measuring the effect of taxes on the user cost of capital and quantifying the effect of user cost of capital on corporate investments. In particular, the investment tax allowances reduce the user cost of capital and thus the hurdle rate used to evaluate the profitability of the investments. It follows, the lower the required rate of return, the more profitable investments and more investments in the economy. Auerbach and Hassett (1992), Cummins et al. (1994) and Chirinko et al. (1999) , investigated the effects of the tax-related components of the user cost of capital on corporate investment in the US firms and all provide strong support that corporate investments can be stimulated by more favorable corporate income taxation. Cummins et al. (1994) found significant effects from the cross-section variation that occurs in the measure of the user cost in the periods of major tax reforms, with the implied long-run elasticity of the capital stock with respect to the user cost between −0.5 and −1.0. Chirinko et al. (1999) report statistically significant but smaller estimates, around −0.25. Similar estimates were obtained by Auerbach and Hassett (1992) .
Despite the models in the existing empirical studies control for the effect of financial constraints, the models do not explicitly take into account the tax effect that materialize through the cash flow effect in financially constrained firms. Under the assumption of a perfect capital market the corporate income taxation affect investments through the user cost of capital, while assuming that the capital market is not perfect and that firms are financially constraint, the effect that materialize through the cash flow effect is expected to prevail. Simmler (2012) who investigated responsiveness of corporate investments to taxes in German firms found that only in financially unconstrained firms the user cost of capital matters, whereas for financially constrained firms the cash flow effect is crucial.
In order to determine the effect of the investment tax allowances on corporate investments in Slovenian firms that are as argued by Črnigoj and Verbič (2012) to a large extent financially constraint, we modeled the tax effects in our investment model via two different channels, one being crucial for financial unconstrained firms and the other for financially constrained firms. In financially unconstrained firms, investments should be affected by taxes through the user cost of capital, while for financially unconstrained firms the effect that materializes through the cash flow effect is expected to prevail. We modeled these tax effects in an error-correction model. Error-correction model is a reduced form model, in which in contrast to the structural models, such as the Q model or the Euler-equation specification, long-run formulation for the level of the capital stock is specified to be consistent with a simple model of the firm's demand for capital, but in which the short-run investment dynamics are found from as empirical specification search, rather than being imposed a priori. As found by Črnigoj and Verbič (2013) the error-correction model proved to be able to better explain corporate investment dynamics in Slovenian firms during the period of crisis than the structural models, in particular the Euler-equation specification. We have not found any effect of the user cost of capital on corporate investments and only a weak evidence of the effect that materialize through the cash flow effect. Based on the results, we cannot argue that Slovenian corporate investments are affected by taxes and that can be stimulated by more favorable corporate taxation.
The paper is structured as follows. In section 2 we present theoretical framework and the empirical models. In section 3 we analyze the data. In section 3 we present the result and in section 4 we make concluding remarks.
Theoretical framework and the empirical models
Empirical tests of corporate investment decisions, as well as the effects of financial constraints on corporate investments, build on the dynamic factor demand models; structural and reduced form models. Structural models that include the Q model, the Abel and Blanchard model and the Euler-equation specification, have not been very successful in characterizing the adjustment process. Since firm's capital cannot be adjusted costlessly and immediately and thus we cannot resort to static models, econometricians proposed to rely on dynamic specification that is not explicitly derived as optimal adjustment behavior for some particular structure of adjustment costs. As argued by Bond and Van Reenen (2007) , a favorable interpretation of the reduced form models, such as the accelerator model and the error-correction model, is that they represent an empirical approximation to some complex underlying process that generate the data. However, they compound the parameters of the adjustment process with the parameters of the expectations-formation process and can be subject to Lucas (1976) critique. Our empirical tests rely on the error-correction model that includes the effects of financial constraints.
Taking into account the financial constraints, we modeled the tax effects in our investment model via two different channels, one being crucial for financial unconstrained firms and the other for financially constrained firms. In financially unconstrained firms, investments should be affected by taxes through the user cost of capital, while for financially unconstrained firms the effect that materializes through the cash flow effect is expected to prevail.
Error-correction model
The error-correction model was introduced to the investment literature by Bean (1981) , while it was first used in the context of firm-level data by Bond et al. (2003) . The idea of the model is to nest a long-run specification for the firm's demand for capital within the regression model that allows a flexible specification for short-run investment dynamics to be estimated from the data.
Being aware that firms have some desired capital stock, we can expect a firm to invest in order decrease the gap between its actual and desired capital stock. The desired capital stock of the firm (k it ) can be written as a log linear function of its output (y it ) and its cost of capital (ucc it ):
Under the assumption of no adjustment costs, the firm would adjust the actual capital stock to the desired capital stock immediately. In the presence of the adjustment costs the firm does not adjust immediately to its target. Allowing the adjustment process to be determined by the data, we nest equation (1) within the autoregressive-distributed lag (ADL) specification. Implicitly we assume that the firm's desired capital stock in the presence of the adjustment costs is proportional to its desired capital stock in the absence of the adjustment costs and that the short-term dynamics are stable enough to be well approximated by distributed lags in the regression model.
Assuming ADL specification with first and second order dynamics, the model can be written as:
where d t is a time dummy and µ i is an unobserved firm-specific effect and ϑ i is an error term.
Imposing the long-run elasticity restriction that requires (β 0 + β 1 + β 2 ) / (1 -α 1 -α 1 ) = 1 and reparameterizing the ADL model in error-correction form, we get:
To obtain the empirical specification for the investment rate, we approximated ∆ ≈ , −1 − ⁄ , in which I it denotes gross investment, K it denotes the capital stock and δ i denotes firm-specific depreciation rate. The empirical model has the form:
The model requires ρ < 0 in order the model is consistent with error-correcting behavior, implying that capital stock below its desired level is associated with positive future investments, and vice versa.
Financial constraints
In the model above we assume a perfect capital market, in which a firm can raise as much finance as it desires and that internal and external funds are perfect substitutes, meaning that the firm's investment decisions are not related to its financial decisions (Modigliani and Miller, 1958) . However, as argued by Fazzari et al. (1988) , the separability between the investment and the financial decisions no longer holds if the capital market is not perfect. Investment decisions in this case depend on the financial factors such as availability of the internal finance and access to new finance. For example, having in mind pecking order hypothesis (Myers, 1984), a firm with internal funds available may have a cost advantage and would decide to invest at lower expected rate of return. On the other hand, a firm without internal funds available would have to use costlier external finance and would decide to invest only at relatively higher expected rate of return. If the cost disadvantage of external finance is large or in the extreme case in which external finance are not available, firm's investments fluctuate with the availability of the internal finance.
To control for the effects of financial constraints on corporate investments, we included current and lagged value of firm's cash flow (normalized by K i,t-1 ) in the empirical model: 
The effect of taxes in the presence of financial constraints
Corporate investments are affected by taxes through the user cost of capital. In particular, the investment tax allowances reduce the user cost of capital and thus the hurdle rate used to evaluate the profitability of the investments. It follows, lower required rate of return, more profitable investments and more investments, and vice versa.
However, if the capital market is not perfect and firms cannot raise as much finance as it desires and internal and external funds are not perfect substitutes, there is another tax effect that materialize through the cash flow effect. In particular, the investment tax allowances increase the cash flow and thus internal funds available. It follows, the higher the investment tax allowances, the higher the cash flow and thus the internal funds available, and the higher the investments.
Modeling the tax effect that materialize through the cash flow effect thus require to disentangle the cash flow effect into the effect of the cash flow that is generated by the firm's operations and decreased by interest paid -cash flow before taxes (CFBT) and the cash flow used to pay taxes -effective average taxes (EAT): The model requires ω < 0 in order the model is consistent with the expected tax effect that materialize through the cash flow effect.
In the empirical specification that we used to determine the effect of the investment tax allowances on corporate investments in Slovenian firms, we suppressed the current effective average tax rate (EAT t /K t-1 ) because firms pay corporate income tax based on the income earned in the previous year. We also did not consider lagged value of used cost of capital (Δj i,t-1 ) because we lose additional year, what in a 3-year panel result in a substantial loss of the explanatory power of the empirical model.
Data
We constructed a panel data set that covers The variables we use in our models are investments, stock of capital, output, the user cost of capital, cash flow and corporate income tax. We consider investments in property, plants and equipment, as well as intangible assets. We also try to measure investments only by taking into account investments in tangible assets, but the results remains roughly the same. The data were obtained from INV-1. The stock of capital is approximated by the book value of property, plants and equipment, and intangible assets or only book value of tangible assets, depending on what is considered to represent the investments. We approximated output by the firm's sales. The data for the stock of capital and output were obtained from AJPES.
We constructed a measure of the user cost of capital based upon Jorgenson (1963) and Hall and Jorgenson (1967) . The user cost of capital (UCC i,j,t ) for firm i in industry j at time t is the weighted average of the firm's asset-specific user costs (UCC i,j,a,t ) and can be expressed as:
where , is the firm-specific share of asset a at time t, , is the industry-specific purchase price at time t, , is the industry-specific output price at time t, m a,t is the asset-specific investment tax allowance at time t, z a,t is the asset-specific tax depreciation allowance at time t, τ t is the tax rate at time t, r t is the cost of capital at time t and δ j is the assets-specific economic depreciation rate. We considered two types of assets, buildings and equipment.
We approximated the firm-specific share of asset ( , ) by the firm's share of investments in each type of assets in total investments in fixed assets. The data were obtained from INV-1. We obtained the industry-specific purchase prices ( , ) by dividing the industry investments in fixed assets in current prices by the industry investments in fixed assets in constant prices. We obtained the industry-specific output price ( , ) by dividing the industry value added in current prices by the industry value added in constant prices. Both, the data about industry investments in fixed assets and the industry value added are reported yearly by the Statistical office of the Republic of Slovenia.
The asset-specific investment tax allowance (m a,t ) is defined according to the Slovenian corporate income tax law. The law offers two types of investment allowances, the allowance for the investments in equipment and intangible assets, and the allowance for the investments in R&D. We assume 0 % allowance for the investments in buildings and 20 %, 0 and 30 % for the investments in equipment in years 2006, 2007 and 2008-10, respectively and 20 % and 40 % for the investments in R&D in years 2006-09 and 2010, respectively. Since the law recognizes investments in equipment under both types of allowances, we calculated a weighted average of the allowances for the investment in the equipment by using the share of each allowance in all allowances used by the firm in particular year. The data on the allowances used by the firm were obtained from INV-1. The Slovenian corporate income tax law is also the source to approximate the asset-specific tax depreciation allowance (z a,t ) and the tax rate(τ t ). The tax depreciation allowance for buildings (z a,t ) amount to 3 %, while we assume an average 35 % for equipment. (1994) obtained the same result using a fixed required rate of return of 4 % and using the firm-specific cost of debt approximated using the Compustat data on firms' interest expense and total long-term and short-term debt, and firms' S&P debt rating and bond rating. Beside time series variation, we take into account the variability of the cost of debt depending on the volume of the investments and thus the loan. In particular, we distinguish the cost of debt for loans below 1 million EUR and above 1 million EUR. The data for the interest rate on the corporate loans are reported by the Bank of Slovenia.
The assets-specific economic depreciation rate (δ t ) is defined as in Dwenger (2009) who assumed a depreciation rate of 12,25 % per year for fixed tangible assets and 3,61 % per year for buildings.
We calculated a measure of cash flow by adding back depreciation and net interest to the reported net income. The data were obtained from AJPES.
To control for the effect of taxes in financially constrained firms that materialize through the cash flow effect, we use a measure that is based on the effective average tax (EAT). The effective average tax (EAT) is the value firm's corporate income tax. The data were obtained from AJPES.
Combining the data from AJPES and INV-1, as well as other resources, and calculating the variables of interests, we end up with a panel that consists of 14.439 firm-year observations. 
Results
In table 3, we report the regression results for the error-correction model outlined in equation (4) . The model was estimated using GMM method, the instruments used include lagged values of RHS variables (t -1 and t -2). GMM controls for biases due to unobserved firmspecific effect, as well as endogenous explanatory variables. GMM eliminates the firmspecific effects by differencing the equations, and then uses lagged values of endogenous variables as instruments. If the error term (v it ) in levels is serially uncorrelated, then the error term in first differences is MA(1), and instruments dated t -2 and earlier should be valid in the differenced equations and thus consistent estimates can be obtained. We test the validity of the instruments used by reporting Sargan test of the overidentifying restrictions. As seen in table 3, the results do not support the hypothesis that corporate investments in Slovenian firms are affected by taxes. The results suggest that corporate investments are not affected by taxes through the user cost of capital, however we found a weak evidence of the effect that materialize through the cash flow effect. The coefficient of the user cost of capital (Δucc t ) is insignificant in all specifications. However, we found a negative and significant effect of the effective average tax rate (EAT t /K t-1 ) in specification (2) in which we consider only investments in property, plants and equipment. On the other hand, in specification (1) we consider investments in tangible, as well as intangible assets.
Two caveats one has to have in mind when evaluating the results. When including the user cost of capital (Δucc t ) in the model, the estimated coefficient of the key variable in the model -the error-correction term (k t-2 -y t-2 ) becomes insignificant. The other caveat refers to the possibility that the effective tax rate (EAT t /K t-1 ) that should proxy for the effect that materialize through the cash flow effect could proxy for the omitted expected future profitability, rather than the additional cash flow obtained by the firm due to lower taxes paid by the firm because of higher investment tax allowances. In fact, we found very high partial correlation of the effective tax rate (EAT t /K t-1 ) to EBIT normalized by lagged value of the stock of capital, as well as positive effect of the current and lagged value of the effective tax rate (EAT t /K t-1 ) in the specification in which we omit the user cost of capital (Δucc t ).
1
To investigate the difference in the effects of taxes on corporate investments in financially unconstrained and financially constrained firms, we first had to identify the firms that face financial constraints. The criteria used in the literature are dividend payout behavior and the leverage of the firms (Fazzari et al.,1988) ; Bond and Meghir, 1994) . Because Slovenian firms have been highly indebted, moreover banks mention overleverage as a main argument to deny credit, we used the firm's leverage as a sample splitting criteria. We identified financially constrained firms if the firm's leverage exceeds median leverage, while the firms with leverage bellow median leverage were regarded as financially unconstrained.
In (3) and (4), we test the model on subsamples of financially unconstrained firms and financially constrained firms, respectively. Again, the coefficient of the user cost of capital (Δucc t ) is insignificant in both subsamples and all specifications. In one specification we found a significant and negative coefficient of the effective tax rate (EAT t /K t-1 ) in financially unconstrained firms, and surprisingly insignificant coefficient in financially constrained firms. Coefficient on the error-correction term (k t-2 -y t-2 ) is correctly signed only in models tested on financially constrained firms. This contradicts the findings obtained by Črnigoj and Verbič (2013) who investigated the effects of financial constraints on corporate investments in Slovenia in the same period. They (2013) found a lower and insignificant coefficient in financially constrained firms and argue that these firms have difficulties to close the gap between the desired and actual stock of capital. Specification (5) is aimed to evaluate the significance of the difference of the tax effects, thus being again estimated on the whole sample and including financially unconstrained and financially constrained firms but including two interactive term that were obtained by multiplying the effective tax rate and the user cost of capital with the dummy for financially constrained firms (EAT t-1 /K t-2 * d_FC and Δucc t * d_FC). The results confirm the findings obtained when testing the model on the subsamples.
We also tested the model on subsamples of small, medium-sized and large firms. Again, the coefficient of the user cost of capital (Δucc t ) is insignificant in all subsamples and all specifications. Meanwhile, we find mixed results for the effect of the effective tax rate (EAT t /K t-1 ). Coefficient on the error-correction term (k t-2 -y t-2 ) is correctly signed only in small firms. The results of the latter are not reported in the paper but are available upon request from the authors. 2 The results of the latter are not reported in the paper but are available upon request from the authors.
Conclusions
In other to investigate the effect of corporate taxation, in particular the investment tax allowances, on corporate investments in Slovenian firms, we constructed a panel data set that covers Slovenian firms in the period 2006-10. Since, as argued by Črnigoj and Verbič (2013) , Slovenian firms tend to be recently to a large extent financially constraint, we modeled the tax effects in our investment model via two different channels, one being crucial for financial unconstrained firms and the other for financially constrained firms. In financially unconstrained firms, investments should be affected by taxes through the user cost of capital, while for financially unconstrained firms the effect that materializes through the cash flow effect is expected to prevail.
Based on the results we cannot argue that Slovenian corporate investments are affected by taxes and that can be stimulated by more favorable corporate taxation. We have not found any effect of the user cost of capital on corporate investments and only a weak evidence of the effect that materialize through the cash flow effect. 
